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As a thought leader, G+D is committed to developing sensor technolo-
gy that meets the constantly growing requirements of cash processing 
operations – as it has done for more than 50 years

Making sensors intelligent

“ With SensorBrain and 
SensorFusion, G+D has further 
established its position as a 
pioneer of industry innovation – 
setting new benchmarks for 
cutting-edge solutions that 
anticipate our customers’ 
expectations and needs.”
Dieter Stein
Director Product Management BPS Sensor Systems at G+D

ship, by not only increasing the accuracy 
of banknote processing, but also taking a 
monumental step in scalable, future-proof 
solutions and setting the benchmark for 
precision within the industry.

Meeting new requirements 
for sensor data analysis
Best-in-class banknote processing requires 
greater computational power and more 
intelligent algorithms. Furthermore, as 
digitalization accelerates the speed of 
change, any new system must not only 
deliver unrivaled precision in fi tness classi-
fi cation and counterfeit detection, but 
also keep up with continuous technologi-
cal development.

Sensors enable us to perceive the world by 
converting physical information into digi-
tal data. Since the early 1970s, G+D has 
been transforming banknotes’ physical 
characteristics into digital information and 
as such paving the way towards precise 
and fully automated banknote processing.

Setting a new technological benchmark
As there is now more cash in circulation 
globally than ever before, technological 
developments remain crucial to meeting 
the constantly growing banknote process-
ing requirements. As new advancements 
drive the complexity of banknote design 
and counterfeit efforts become more so-
phisticated, the technical expectations of 
automated cash handling systems are be-
ing raised. When addressing these devel-
opments, central banks, commercial 
banks, cash-in-transit companies, and 
printing works must balance the need for 
precise, future-proof cash processing sys-
tems with business pressures, such as cost- 
effectiveness. 

Sensor technology presents a powerful 
opportunity to address these issues. Rep-
resenting the latest benchmark of techno-
logical achievement, G+D’s sophisticated 
new SensorFusion algorithms and Sen-
sorBrain computing technology help to 
increase business effectiveness and opti-
mize the cost-of-cash, while also opening 
the door to future possibilities.

G+D’s commitment to advancing 
sensor technology
G+D is a world leader in the development 
of systems known for reliable detection of 
banknotes. The Nota Scan models – Image, 
UV, Mag, and Profi le – as well as NotaMa-
ster Image are examples of G+D’s sophisti-
cated, high-performance sensor systems. 
Moreover, G+D’s BPS M and BPS X systems 
can detect more than 400 properties on 
each banknote, in all four physical orien-
tations, within a single run. 

SensorBrain and SensorFusion continue 
G+D’s tradition of technological leader-

Each of the shadows represents 
a true depiction. But only by 
combining all three will you 
perceive the full truth. The 
same applies to SensorFusion
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Deep-learning algorithms, combined sensor analysis, and increased 
computational power drive precision in banknote processing

G+D’s new solution –  
SensorFusion  
and SensorBrain

machines to provide sharper and more 
precise inspection of a banknote’s proper-
ties. This increases the quality of cash in 
circulation, optimizes reject rates, saves 
time during reconciliation, and reduces 
the overall cost of processing, leading to 
higher overall business effectiveness.

High-end computing system
SensorBrain is an innovative technology 
that enhances the computing power of 
banknote processing systems. This en-
hancement enables complex and de-
manding algorithms to classify up to 44 
banknotes per second, thereby offering 
two major advantages. Firstly, Sen-
sorBrain enables the use of SensorFusion 
technology, which precisely classifies and 
authenticates banknotes in real time. 
Secondly, by facilitating the integration 
of the latest state-of-the-art computing 
boards, SensorBrain can also keep pace 
with future developments in deep fusion 
algorithms.

Traditionally, banknote processing ma-
chines treated sensor data singularly. 
When qualifying a feature, such as a wa-
termark, each sensor measures the fea-
ture singularly and sequentially to make 
its determination. This separate treatment 
results in a limited view – a restriction 
rooted in confined computational power. 

G+D’s sophisticated new technology al-
lows data from multiple sensors to be 
merged and evaluated simultaneously. 
This results in an unrivaled increase in the 
accuracy of banknote classification, fur-
ther driving cost-effectiveness and ena-
bling unlimited future enhancements.

Advanced algorithms
SensorFusion is G+D’s suite of enhanced 
AI algorithms, which enables more precise 
analysis of banknotes. By utilizing AI-pow-
ered deep fusion technology, SensorFu-
sion enables a combined analysis of sensor 
raw data, allowing banknote processing 

SensorFusion and  
SensorBrain will accel-
erate the precision of 
BPS M3, M5, M7, and 
BPS X9 machines

The speed at which  
SensorBrain precisely  

processes and  
analyzes sensor data

MORE THAN

HIGH-SPEED  
PERFORMANCE

4GB/s
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SensorFusion and SensorBrain 
facilitate more precise bank-
note classifi cation through 
higher-quality, unlimited re-
gions of interest. This ensures 
that virtually nothing on a 
banknote goes undetected

Enhanced regions 
of interest form a 
basis for more 
precise classifi cation

Regions of interest (ROIs) can be interpret-
ed as pieces of information regarding a 
specifi c area on a banknote. When com-
bined, they provide a more detailed pic-
ture of a banknote as digital data. In the 
past, such an approach was limited by 
computational power.

Today, SensorFusion and SensorBrain allow 
us to enter a new era of banknote classifi -
cation – one in which we can evaluate 
each ROI sequentially and achieve a more 
amalgamated qualifi cation of bank note 
properties due to sophisticated algorithms. 
Consequently, SensorFusion and Sen-
sorBrain represent a game-changing step 
in the future of banknote processing.

SensorFusion
SensorFusion enables processing machines 
to become more exact in the classifi cation 
of banknotes based on fi tness and au-
thenticity. By running a combined analysis 
of the raw data from each ROI, it achieves 
a more complete picture, improving the 
margin of uncertainty and optimizing the 
sorting threshold. Consequently, larger 
ROIs lead to a more enhanced and sharp-
er classifi cation of banknotes, facilitating 
increased scalability and paving the way 
for future enhancements.
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SensorBrain computing system
SensorBrain answers the need for a level 
of computational and processing power 
necessary to sharpen the ROI and enable 
increased precision in banknote analysis. 
By utilizing the latest multi-core process-
ing technology, it greatly increases the 
volume of data that can be processed si-
multaneously, thereby helping to enlarge 
and sharpen the ROI.

Towards the whole banknote 
as a region of interest
In combination, the greater analysis and 
computational power afforded by the 
Sensor Brain system means that ROIs can 
move beyond their traditional size and 
sharpness. These increased capabilities es-
sentially remove limits, enabling a move 
from analyzing small, separate regions of 
interest on the banknote to treating the 
whole banknote as one large ROI. Once 
this is realized, no element of a banknote 
goes unnoticed and each feature can be 
analyzed in its entirety, leading to signifi -
cantly higher accuracy of classifi cation 
and authentication.

More sophisticated sensor data 
processing improves anaylsis 
and facilitates a more holistic 
view of the entire banknote
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THE PRECISION SPECTRUM

Pre-SensorBrain/  
-SensorFusion

Post-SensorBrain/  
-SensorFusion

Property value of an ROI

Fit/authenticUnfit/counterfeit

Optimized qualification of banknotes drives numerous benefits, 
ranging from improved efficiency to sustainability 

Improved decision-making

Reducing the cost-of-cash
As central banks and cash centers well 
know, shredding unfit banknotes requires 
time and money. Therefore, a reduction in 
shred makes a significant contribution to 
the cost-effectiveness of banknote pro-
cessing. Even a small reduction in shred, 
when considering a machine like the BPS 
M7, which processes up to 120,000 bank-
notes per hour, can result in significant 
savings across an entire year. Reduced 
shred also lowers waste, as fewer bank-
notes need to be destroyed. This enhances 
the sustainability of cash handling and al-
lows banknotes to remain in the cash cycle 
for longer, driving further cost reductions.

As a thought leader, G+D focuses not only 
on providing more accurate fitness recog-
nition and authentication, but also on 
opening the door to new possibilities for 
businesses and the entire industry.

 
Technical benefits* include: 

  More accurate classification  
of banknotes in terms of fitness  
(fit/unfit) and authenticity

  Optimized precision spectrum,  
providing a better foundation  
for informed decision-making

  Reduced reject rate
  Improved sustainability due to  
optimized shredding rates

  New possibilities in polymer  
banknote fitness classification,  
through the fusion of multiple  
sensors’ data

  Future-proof, scalable, and  
modular concept

 
Business benefits* include: 

  Optimized business effectiveness  
and cost-of-cash

  Lowered reconciliation efforts,  
due to optimized reject rates

  Optimized shred rate, leading  
to improved sustainability

  Increased scalability and future  
business robustness

*Benefits and their impact may vary, de-
pending on currency, denomination, and 
various factors, including banknote quality, 
substrate, and equipped sensor systems.

Improving the precision spectrum
Traditional banknote processing is limited 
by singular sensor data evaluation. In con-
trast, SensorFusion runs a combined anal-
ysis of multiple sensors and can make 
more nuanced allowances for false fit, 
false unfit, and false rejects. As a result, 
the precision spectrum is broadened, im-
proving the overall accuracy of bank note 
classification and empowering more in-
formed decision- making.
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In combination with G+D’s 
state-of-the-art solutions and 
position as a thought leader 
in the industry, SensorFusion 
and SensorBrain will ensure 
you go beyond your opera-
tional targets

Striving for new solutions

In developing SensorFusion and Sensor 
Brain, G+D demonstrates its commitment 
to driving the evolution of banknote pro-
cessing technology into the future. Capa-
bilities that further improve banknote de-
tection are in development, as is a more 
efficient adaptation process and unlimited 
raw data processing. Representing the 
next stage in sensor technology, Sensor 
Fusion and SensorBrain can drive your  
operations to the technological forefront 
and unlock future possibilities.

 
What you can expect: 

  New installations: all new BPS M3,  
M5, M7, and X9 machines include the 
advanced SensorBrain technology  
and enable the use of SensorFusion

  Retrofitting: installed M5, M7, and  
X9 machines can be retrofitted with 
SensorBrain and, subsequently, the  
SensorFusion algorithm

  Combination: SensorBrain can be used 
in conjunction with other G+D tech-
nologies. For example, in an industry 
first, when used with Nota Scan UV2,  
it provides high-resolution pictures,  
enabling the detection of UV fibers

  Future-readiness: take advantage of 
these scalable solutions and ensure long-
term sustainability for your business

Ensure that your operations 
enter the future by upgrading 
your machines with this revo-

lutionary new technology



Creating Confi dence

Giesecke+Devrient (G+D) is a global 
security technology group headquar-
tered in Munich. As a partner to 
organizations with highest demands, 
G+D engineers trust and secures 
essential values with its solutions. 
The company’s innovative technology 
protects physical and digital pay-
ments, the connectivity of people 
and machines, the identity of people 
and objects, as well as digital infra-
structures and confi dential data.

G+D was founded in 1852. In the 
fi scal year 2020, the company gener-
ated a turnover of 2.31 billion euros 
with around 11,500 employees. G+D 
is represented by 74 subsidiaries and 
joint ventures in 32 countries.

Giesecke+Devrient Currency Technology GmbH 
Prinzregentenstrasse 159 
P.O. Box 80 07 29 
81607 Munich, Germany 
Phone: +49 (0) 89 41190 
Web: www.gi-de.com

© Giesecke+Devrient Currency Technology GmbH, 2021
SensorBrain® and SensorFusion® are registered trademarks of 
Giesecke+Devrient Currency Technology GmbH. 
All technical data subject to change

Find more information 
on our website:
www.gi-de.com
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